
Interstate Route H-1 Resurfacing
Miller Pedestrian Overpass to Kapiolani Interchange

Federal- Aid Project No. H1IJK-01-17M

CRITERIA:

References: Design Criteria for Highway Drainage June 15, 2019

HEC 22 Urban Drainage Design Manual - 3rd Edition Revision 

Recurrence Interval: 50yrs

Covers Bridge Structures and Sump areas

Time of Concentration: 10 mins

Used Minimum per Design Criteria for Highway Drainage

Rainfall Intensity: 50yrs = 8.77 in/hr

from NOAA Atlas 14, Station H S P A EXP STN 707

Design Method: Rational Method

Total Are is less than 200 acres

OVERALL RUNOFF SUMMARY:

CONCLUSION:

Proposed Condition

Existing Condition

Area 

(Acres)

Q50yrs 

(ft
3
/s)

57.94 423.128

57.94

The existing and proposed drainage conditions are essentially the same and there will be no 

increase in runoff. The roadway improvements will not have an adverse impact to the 

surrounding properties and the existing drainage systems.

423.128

Net Increase 0 0

thughes
Typewritten Text
Figure A4 - Hydrology Summary 
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AREA:

Area ID Area (ft
2
) Area (acres)

E1 9,644.33 0.22

E2 11,183.80 0.26

E3 24,689.52 0.57

E4 15,850.36 0.36

E5 20,860.56 0.48

E6 37,635.31 0.86

E7 3,626.79 0.08

E8 1,193.09 0.03

E9 15,516.95 0.36

E10 14,029.50 0.32

E11 10,248.97 0.24

E12 28,696.42 0.66

E13 5,817.48 0.13

E14 8,099.43 0.19

E15 35,596.98 0.82

E16 23,480.13 0.54

E17 24,177.52 0.56

E18 78,824.94 1.81

E19 21,102.79 0.48

E20 26,009.38 0.60

E21 31,909.77 0.73

E22 55,101.25 1.26

E23 72,640.75 1.67

E24 10,946.30 0.25

E25 4,591.73 0.11

E26 4,645.42 0.11

E27 13,231.14 0.30

E28 19,860.84 0.46

E29 29,698.20 0.68

E30 7,287.38 0.17

E31 10,580.62 0.24

E32 4,280.40 0.10

E33 29,590.23 0.68

E34 20,105.39 0.46

E35 26,421.70 0.61

E36 22,848.31 0.52

E37 21,269.34 0.49

E38 15,833.52 0.36

E39 33,410.65 0.77

E40 18,472.17 0.42

E41 31,113.76 0.71

E42 50,116.83 1.15

E43 11,410.43 0.26

E44 11,288.23 0.26
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E45 1,366.35 0.03

E46 3,756.20 0.09

E47 34,391.23 0.79

E48 3,426.00 0.08

E49 21,456.80 0.49

E50 23,257.00 0.53

E51 33,334.40 0.77

E52 33,583.50 0.77

E53 31,071.50 0.71

E54 12,070.50 0.28

E55 18,758.91 0.43

E56 9,287.00 0.21

E57 37,713.50 0.87

E58 32,113.90 0.74

E59 29,982.40 0.69

E60 17,230.26 0.40

E61 17,307.50 0.40

E62 26,953.90 0.62

E63 13,022.10 0.30

E64 11,630.30 0.27

E65 25,219.10 0.58

E66 8,782.60 0.20

E67 9,196.74 0.21

E68 33,508.20 0.77

E69 6,769.50 0.16

E70 26,412.70 0.61

E71 17,309.50 0.40

E72 11,702.70 0.27

E73 21,669.50 0.50

E74 18,896.60 0.43

E75 12,022.40 0.28

E76 20,100.60 0.46

E77 4,149.70 0.10

E78 18,464.60 0.42

E79 46,351.00 1.06

E80 13,862.00 0.32

E81 11,872.38 0.27

E82 15,122.70 0.35

E83 20,164.80 0.46

E84 45,337.90 1.04

E85 87,442.40 2.01

E86 21,877.20 0.50

E87 15,224.84 0.35

E88 14,544.93 0.33

E89 18,219.27 0.42

E90 19,900.77 0.46

E91 13,735.94 0.32
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E92 11,237.72 0.26

E93 9,869.81 0.23

E94 42,382.29 0.97

E95 12,603.73 0.29

E96 24,990.29 0.57

E97 14,225.04 0.33

E98 16,203.01 0.37

E99 39,210.61 0.90

E100 16,947.60 0.39

E101 12,871.59 0.30

E102 13,663.21 0.31

E103 6,813.38 0.16

E104 2,144.59 0.05

E105 19,209.30 0.44

E106 3,344.00 0.08

E107 7,291.90 0.17

E108 9,862.50 0.23

E109 8,185.40 0.19

E110 2,226.60 0.05

E111 18,424.00 0.42

E112 8,973.60 0.21

E113 23,912.80 0.55

E114 4,235.80 0.10

E115 3,957.60 0.09

E116 4,922.40 0.11

E117 6,259.50 0.14

E118 15,090.00 0.35

E119 12,710.27 0.29

E120 4,269.70 0.10

E121 26,992.70 0.62

E122 6,392.30 0.15

E123 10,405.20 0.24

E124 5,787.90 0.13

E125 2,277.90 0.05

E126 5,787.80 0.13

E127 1,877.98 0.04

E128 796.33 0.02

E129 2,262.52 0.05

E130 4,182.36 0.10

E131 7,675.20 0.18

E132 11,472.10 0.26

E133 12,210.00 0.28

E134 6,231.70 0.14

E135 11,038.20 0.25

E136 16,710.10 0.38

E137 6,571.30 0.15

E138 7,770.30 0.18
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E139 12,887.70 0.30

E140 6,961.00 0.16

E141 7,445.70 0.17

E142 8,257.68 0.19

E143 1,280.88 0.03

TOTAL 57.94 Acres
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RUNOFF COEFFICIENTS:

from HEC 22 Urban Drainage Design Manual
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for simplicity of calculations, used mid-range values for Asphalt and Concrete areas 

and a more conservative value for unimproved areas:

C (Concrete & Asphalt) = 0.9

C (unimproved areas) = 0.3

Area Unpaved Paved

E1 9644.33 0.00 9644.33 0.90

E2 11183.80 0.00 11183.80 0.90

E3 24689.52 0.00 24689.52 0.90

E4 15850.36 0.00 15850.36 0.90

E5 20860.56 4995.55 15865.01 0.76

E6 37635.31 0.00 37635.31 0.90

E7 3626.79 0.00 3626.79 0.90

E8 1193.09 71.22 1121.87 0.86

E9 15516.95 0.00 15516.95 0.90

E10 14029.50 0.00 14029.50 0.90

E11 10248.97 0.00 10248.97 0.90

E12 28696.42 0.00 28696.42 0.90

E13 5817.48 673.77 5143.71 0.83

E14 8099.43 0.00 8099.43 0.90

E15 35596.98 3064.73 32532.25 0.85

E16 23480.13 0.00 23480.13 0.90

E17 24177.52 0.00 24177.52 0.90

E18 78824.94 12871.22 65953.72 0.80

E19 21102.79 0.00 21102.79 0.90

E20 26009.38 0.00 26009.38 0.90

E21 31909.77 0.00 31909.77 0.90

E22 55101.25 0.00 55101.25 0.90

E23 72640.75 0.00 72640.75 0.90

E24 10946.30 0.00 10946.30 0.90

E25 4591.73 0.00 4591.73 0.90

E26 4645.42 0.00 4645.42 0.90

E27 13231.14 0.00 13231.14 0.90

E28 19860.84 0.00 19860.84 0.90

E29 29698.20 0.00 29698.20 0.90

E30 7287.38 0.00 7287.38 0.90

E31 10580.62 0.00 10580.62 0.90

E32 4280.40 613.05 3667.35 0.81

E33 29590.23 6801.81 22788.42 0.76

E34 20105.39 0.00 20105.39 0.90

E35 26421.70 0.00 26421.70 0.90

E36 22848.31 0.00 22848.31 0.90

E37 21269.34 0.00 21269.34 0.90

E38 15833.52 0.00 15833.52 0.90

RUNOFF COEFFICIENTS

Area ID Weighted C
Area (ft

2
)
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E39 33410.65 0.00 33410.65 0.90

E40 18472.17 0.00 18472.17 0.90

E41 31113.76 0.00 31113.76 0.90

E42 50116.83 0.00 50116.83 0.90

E43 11410.43 0.00 11410.43 0.90

E44 11288.23 1861.59 9426.64 0.80

E45 1366.35 0.00 1366.35 0.90

E46 3756.20 44.15 3712.05 0.89

E47 34391.23 6143.39 28247.84 0.79

E48 3426.00 0.00 3426.00 0.90

E49 21456.80 0.00 21456.80 0.90

E50 23257.00 0.00 23257.00 0.90

E51 33334.40 9632.00 23702.40 0.73

E52 33583.50 0.00 33583.50 0.90

E53 31071.50 0.00 31071.50 0.90

E54 12070.50 2854.00 9216.50 0.76

E55 18758.91 2905.10 15853.81 0.81

E56 9287.00 0.00 9287.00 0.90

E57 37713.50 1264.70 36448.80 0.88

E58 32113.90 0.00 32113.90 0.90

E59 29982.40 0.00 29982.40 0.90

E60 17230.26 1610.30 15619.96 0.84

E61 17307.50 0.00 17307.50 0.90

E62 26953.90 0.00 26953.90 0.90

E63 13022.10 0.00 13022.10 0.90

E64 11630.30 0.00 11630.30 0.90

E65 25219.10 0.00 25219.10 0.90

E66 8782.60 1172.30 7610.30 0.82

E67 9196.74 1170.50 8026.24 0.82

E68 33508.20 0.00 33508.20 0.90

E69 6769.50 1064.50 5705.00 0.81

E70 26412.70 2002.30 24410.40 0.85

E71 17309.50 5645.40 11664.10 0.70

E72 11702.70 2261.60 9441.10 0.78

E73 21669.50 0.00 21669.50 0.90

E74 18896.60 0.00 18896.60 0.90

E75 12022.40 2837.70 9184.70 0.76

E76 20100.60 0.00 20100.60 0.90

E77 4149.70 0.00 4149.70 0.90

E78 18464.60 0.00 18464.60 0.90

E79 46351.00 33548.40 12802.60 0.47

E80 13862.00 5354.90 8507.10 0.67

E81 11872.38 11872.38 0.00 0.30

E82 15122.70 0.00 15122.70 0.90

E83 20164.80 0.00 20164.80 0.90

E84 45337.90 28229.40 17108.50 0.53

E85 87442.40 69391.20 18051.20 0.42
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E86 21877.20 6928.70 14948.50 0.71

E87 15224.84 0.00 15224.84 0.90

E88 14544.93 0.00 14544.93 0.90

E89 18219.27 0.00 18219.27 0.90

E90 19900.77 0.00 19900.77 0.90

E91 13735.94 0.00 13735.94 0.90

E92 11237.72 0.00 11237.72 0.90

E93 9869.81 0.00 9869.81 0.90

E94 42382.29 16806.89 25575.40 0.66

E95 12603.73 10741.57 1862.16 0.39

E96 24990.29 0.00 24990.29 0.90

E97 14225.04 0.00 14225.04 0.90

E98 16203.01 5448.58 10754.43 0.70

E99 39210.61 0.00 39210.61 0.90

E100 16947.60 2221.92 14725.68 0.82

E101 12871.59 0.00 12871.59 0.90

E102 13663.21 0.00 13663.21 0.90

E103 6813.38 0.00 6813.38 0.90

E104 2144.59 0.00 2144.59 0.90

E105 19209.30 0.00 19209.30 0.90

E106 3344.00 0.00 3344.00 0.90

E107 7291.90 51.83 7240.07 0.90

E108 9862.50 97.26 9765.24 0.89

E109 8185.40 51.67 8133.73 0.90

E110 2226.60 25.88 2200.72 0.89

E111 18424.00 0.00 18424.00 0.90

E112 8973.60 0.00 8973.60 0.90

E113 23912.80 483.40 23429.40 0.89

E114 4235.80 1186.60 3049.20 0.73

E115 3957.60 894.50 3063.10 0.76

E116 4922.40 185.70 4736.70 0.88

E117 6259.50 117.50 6142.00 0.89

E118 15090.00 957.09 14132.91 0.86

E119 12710.27 2590.10 10120.17 0.78

E120 4269.70 257.60 4012.10 0.86

E121 26992.70 1250.00 25742.70 0.87

E122 6392.30 0.00 6392.30 0.90

E123 10405.20 1231.70 9173.50 0.83

E124 5787.90 327.10 5460.80 0.87

E125 2277.90 147.80 2130.10 0.86

E126 5787.80 167.00 5620.80 0.88

E127 1877.98 0.00 1877.98 0.90

E128 796.33 0.00 796.33 0.90

E129 2262.52 0.00 2262.52 0.90

E130 4182.36 0.00 4182.36 0.90

E131 7675.20 0.00 7675.20 0.90

E132 11472.10 0.00 11472.10 0.90
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E133 12210.00 1009.20 11200.80 0.85

E134 6231.70 1187.20 5044.50 0.79

E135 11038.20 953.80 10084.40 0.85

E136 16710.10 4983.60 11726.50 0.72

E137 6571.30 336.00 6235.30 0.87

E138 7770.30 1906.00 5864.30 0.75

E139 12887.70 0.00 12887.70 0.90

E140 6961.00 0.00 6961.00 0.90

E141 7445.70 0.00 7445.70 0.90

E142 8257.68 0.00 8257.68 0.90

E143 1280.88 0.00 1280.88 0.90
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EXISTING CONDITION RUNOFF:

I50yr = 8.77 in/hr

Area ID Area (acres) Weighted C Q50yr (ft
3
/s)

E1 0.22 0.90 1.736

E2 0.26 0.90 2.052

E3 0.57 0.90 4.499

E4 0.36 0.90 2.841

E5 0.48 0.76 3.199

E6 0.86 0.90 6.788

E7 0.08 0.90 0.631

E8 0.03 0.86 0.226

E9 0.36 0.90 2.841

E10 0.32 0.90 2.526

E11 0.24 0.90 1.894

E12 0.66 0.90 5.209

E13 0.13 0.83 0.946

E14 0.19 0.90 1.500

E15 0.82 0.85 6.113

E16 0.54 0.90 4.262

E17 0.56 0.90 4.420

E18 1.81 0.80 12.699

E19 0.48 0.90 3.789

E20 0.60 0.90 4.736

E21 0.73 0.90 5.762

E22 1.26 0.90 9.945

E23 1.67 0.90 13.181

E24 0.25 0.90 1.973

E25 0.11 0.90 0.868

E26 0.11 0.90 0.868

E27 0.30 0.90 2.368

E28 0.46 0.90 3.631

E29 0.68 0.90 5.367

E30 0.17 0.90 1.342

E31 0.24 0.90 1.894

E32 0.10 0.81 0.710

E33 0.68 0.76 4.532

E34 0.46 0.90 3.631

E35 0.61 0.90 4.815

E36 0.52 0.90 4.104

E37 0.49 0.90 3.868

E38 0.36 0.90 2.841

E39 0.77 0.90 6.078

E40 0.42 0.90 3.315

E41 0.71 0.90 5.604

Dischard Points

50 yr Runoff Quantities (Existing Condition)

to existing DI at H-1 Sta. 174+49± WB

to existing CB at H-1 Sta. 174+49± EB

to existing DI at H-1 Sta. 190+19± EB

to existing DI at H-1 Sta. 179+27± WB

to existing DI at H-1 Sta. 179+30± EB

to existing CB at Kinau St. Off Ramp Sta. 4+61±

to existing DI at H-1 Sta. 187+59± WB

to existing DI at H-1 Sta. 180+25± EB

to exsting CB downstream of Kinau St. Off Ramp

to existing DI at H-1 Sta. 183+47± EB

to existing DI at H-1 Sta. 186+00± EB

to existing DI at H-1 Sta. 188+00± EB

to existing DI at Vineyard Blvd. Off Ramp Sta. 169+54±

to existing DI at H-1 Sta. 188+75± EB

to existing DI at H-1 Sta. 221+93± WB

to existing CB at H-1 Sta. 191+03± EB

to existing DI at H-1 Sta. 191+01± WB

to existing DI at H-1 Sta. 195+24± WB

to existing DI at Ward Ave On Ramp Sta. 3+83±

to existing DI at H-1 Sta. 199+24± WB

to existing CB at H-1 Sta. 202+47± WB

to existing CB at H-1 Sta. 202+48± EB

to existing DI at H-1 Sta. 219+93± WB

to existing DI at H-1 Sta. 222+99± EB

to existing CB at Piikoi St. On Ramp Sta. 16+60±

to existing DI at H-1 Sta. 220+93± WB

to existing DI at H-1 Sta. 240+68± WB

to existing CB at H-1 Sta. 224+75± WB

to existing DI at H-1 Sta. 225+98± EB

to existing CB at H-1 Sta. 227+96± WB

to existing DI at H-1 Sta. 227+25± EB

to existing DI at H-1 Sta. 228+25± EB

to existing CB at Lunalilo St. Sta. 59+74±

to existing CB at Lunalilo St. Sta. 60+67±

to existing DI at H-1 Sta. 230+51± WB

to existing DI at H-1 Sta. 230+06± EB

to existing DI at H-1 Sta. 234+17± WB

to existing CB at H-1 Sta. 234+66± EB

to existing DI at H-1 Sta. 240+34± Punahou St. Off Ramp

to existing DI at H-1 Sta. 245+71± WB

to existing DI at H-1 Sta. 246+08± WB
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E42 1.15 0.90 9.077

E43
0.26 0.90 2.052

E44 0.26 0.80 1.824

E45 0.03 0.90 0.237

E46 0.09 0.89 0.702

E47 0.79 0.79 5.473

E48 0.08 0.90 0.631

E49 0.49 0.90 3.868

E50 0.53 0.90 4.183

E51 0.77 0.73 4.930

E52 0.77 0.90 6.078

E53 0.71 0.90 5.604

E54 0.28 0.76 1.866

E55 0.43 0.81 3.055

E56 0.21 0.90 1.658

E57 0.87 0.88 6.714

E58 0.74 0.90 5.841

E59 0.69 0.90 5.446

E60 0.40 0.84 2.947

E61 0.40 0.90 3.157

E62 0.62 0.90 4.894

E63 0.30 0.90 2.368

E64 0.27 0.90 2.131

E65 0.58 0.90 4.578

E66 0.20 0.82 1.438

E67 0.21 0.82 1.510

E68 0.77 0.90 6.078

E69 0.16 0.81 1.137

E70 0.61 0.85 4.547

E71 0.40 0.70 2.456

E72 0.27 0.78 1.847

E73 0.50 0.90 3.947

E74 0.43 0.90 3.394

E75 0.28 0.76 1.866

E76 0.46 0.90 3.631

E77 0.10 0.90 0.789

E78 0.42 0.90 3.315

E79 1.06 0.47 4.369

E80 0.32 0.67 1.880

E81 0.27 0.30 0.710

E82 0.35 0.90 2.763

E83 0.46 0.90 3.631

E84 1.04 0.53 4.834

E85 2.01 0.42 7.404

to existing CB at H-1 Sta. 18+04± WB

to existing CB at H-1 Sta. 18+47± EB

to existing CB at University Ave. Off Ramp "U-3" Sta. 

to existing CB at University Ave. On Ramp "U-6" Sta. 

to existing CB at H-1 Sta. 257+25± EB

to existing DI at H-1 Sta. 245+89± EB

to existing CB further South of Punahou St. at existing 

hospital driveway

to existing CB Punahou St. On Ramp Sta. 240+93±

to existing CB Punahou St. On Ramp Sta. 244+77±

to existing CB further down South of Punahou St. at 

existing church driveway

sheet flows to Alexander St. and eventually to existing 

CBs at S Beretania St. Intersection

to existing CB at H-1 Sta. 251+71± WB

to existing CB at Metcalf St. Sta. 0+15±

to existing CB at Metcalf St. Sta. 6+98±

to existing CB at H-1 Sta. 262+70± WB

to existing DI at H-1 Sta. 263+73± EB

sheet flows to Artesian St.

to existing CB at Bingham St. Sta. 19+46±

to existing DI at H-1 Sta. 264+63± WB

to existing CB at Bingham St. Sta. 24+31±

to existing CB at H-1 Sta. 271+20± WB

to existing CB at H-1 Sta. 274+58± EB

sheet flow to University Ave.

to existing CB at Bingham St. Sta. 36+63±

to existing CB at Bingham St. Sta. 39+40±

to existing CB at Bingham St. Sta. 29+40±

to existing DI at H-1 Sta. 274+58± WB

to existing DI at H-1 Sta. 277+56± WB

to existing CB at H-1 Sta. 277+11± EB

to existing CB at H-1 279+39± EB

to existing DI at H-1 Sta. 2+67± EB

to existing CB at Bingham St. Sta. 31+93±

to existing CB at Bingham St. Sta. 35+28±

to existing DI at H-1 Sta. 2+51± WB

to existing DI at H-1 Sta. 10+33± WB

to existing DI at H-1 Sta. 10+25± EB

to existing CB at University Ave. On Ramp "U-1" Sta. 

to existing CB at University Ave. On Ramp "U-1" Sta. 

to existing CB at University Ave. On Ramp "U-8" Sta. 

to existing CB along Wilder Avenue before the Off Ramp

to existing CB along Wilder Ave. Sta. 3+10±

to existing CB at H-1 6+36± WB

to existing DI at H-1 6+45± EB

to existing CB along Wilder Ave. Sta. 6+21±
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E86 0.50 0.71 3.113

E87 0.35 0.90 2.763

E88 0.33 0.90 2.605

E89 0.42 0.90 3.315

E90 0.46 0.90 3.631

E91 0.32 0.90 2.526

E92 0.26 0.90 2.052

E93 0.23 0.90 1.815

E94 0.97 0.66 5.615

E95 0.29 0.39 0.992

E96 0.57 0.90 4.499

E97 0.33 0.90 2.605

E98 0.37 0.70 2.271

E99 0.90 0.90 7.104

E100 0.39 0.82 2.805

E101 0.30 0.90 2.368

E102 0.31 0.90 2.447

E103 0.16 0.90 1.263

E104 0.05 0.90 0.395

E105 0.44 0.90 3.473

E106 0.08 0.90 0.631

E107 0.17 0.90 1.342

E108 0.23 0.89 1.795

E109 0.19 0.90 1.500

E110 0.05 0.89 0.390

E111 0.42 0.90 3.315

E112 0.21 0.90 1.658

E113 0.55 0.89 4.293

E114 0.10 0.73 0.640

E115 0.09 0.76 0.600

E116 0.11 0.88 0.849

E117 0.14 0.89 1.093

E118 0.35 0.86 2.640

E119 0.29 0.78 1.984

E120 0.10 0.86 0.754

E121 0.62 0.87 4.731

E122 0.15 0.90 1.184

E123 0.24 0.83 1.747

E124 0.13 0.87 0.992

E125 0.05 0.86 0.377

E126 0.13 0.88 1.003

E127 0.04 0.90 0.316

E128 0.02 0.90 0.158

to existing CB at Lunalilo St. Sta. 57+22± Lt.

sheet flow to South Beretania Street

sheet flow to South Beretania Street

to existing CB at Lunalilo St. Sta. 53+02± Lt.

to existing CB South of the Lunalilo St. and Piikoi St. 

to existing CB at Lunalilo St. Sta. 54+02± Lt.

to existing CB at Piikoi Service Rd. Sta. 14+94± Rt.

to existing CB at Lunalilo St. Sta. 56+46± Lt.

to existing CB at Lunalilo St. Sta. 70+13± Lt.

to existing CB at Keeaumoku St. Sta. 14+02± Lt.

to existing CB at Lunalilo St. Sta. 45+80± Lt.

to existing CB South of the Lunalilo St. and Pensacola St. 

to existing CB at Lunalilo St. Sta. 46+01± Lt.

to existing CB further down South of Keeaumoku St. at 

Kinao St. intersection

to existing CB on a parcking lot North of Keeaummoku 

overpass

to existing CB at Keeaumoku St. Sta. 12+76± Rt.

to existing CB at Lunalilo St. Sta. 67+80± Lt.

to existing CB at Lunalilo St. Sta. 68+91± Lt.

to existing DI at H-1 Sta. 44+76± EB (Kapiolani Bvld. On 

to existing CB further down South of Ward St. at Kinao 

St. intersection

to existing DI further down Kinalau Place

to existing CB further down South of Ward St. at Kinao 

St. intersection

to existing CB at Ward Ave. Sta. 2+67± Lt.

to existing CB at H-1 Sta. 37+78± EB (King St. On Ramp)

to existing CB at Old Waiale Road Off Ramp Sta. 8+90± Lt.

to existing CB at H-1 Sta. 43+42± WB

to existing CB at H-1 Sta. 45+53± WB

to existing CB at H-1 Sta. 41+42± EB

to existing CB at H-1 Sta. 33+58± WB

to existing CB at H-1 Sta. 33+20± EB

to existing CB at H-1 Sta. 34+19± EB

to existing CB at H-1 Sta. 36+43± WB

to existing CB at H-1 Sta. 36+00± EB

to existing DI at H-1 Sta. 27+04± WB

to existing CB at H-1 Sta. 28+99± WB

to existing CB at H-1 Sta. 29+02± EB

to existing CB at Old Waialae Rd. On Ramp T Sta. 7+31±

to existing CB at H-1 Sta. 31+01± EB

to existing CB at University Ave. Off Ramp "U-5" Sta. 

to existing DI at H-1 Sta. 20+80± WB

to existing DI at H-1 Sta. 22+89± EB

to existing DI at H-1 Sta. 24+37± WB

to existing CB at H-1 Sta. 27+04± EB



Interstate Route H-1 Resurfacing
Miller Pedestrian Overpass to Kapiolani Interchange

Federal- Aid Project No. H1IJK-01-17M

E129 0.05 0.90 0.395

E130 0.10 0.90 0.789

E131 0.18 0.90 1.421

E132 0.26 0.90 2.052

E133 0.28 0.85 2.087

E134 0.14 0.79 0.970

E135 0.25 0.85 1.864

E136 0.38 0.72 2.399

E137 0.15 0.87 1.144

E138 0.18 0.75 1.184

E139 0.30 0.90 2.368

E140 0.16 0.90 1.263

E141 0.17 0.90 1.342

E142 0.19 0.90 1.500

E143 0.03 0.90 0.237

TOTAL 423.128 ft
3
/s

sheet flow downstream South of Old Waialae Road 

sheet flow downstream South of Kapiolani Blvd. Off 

sheet flow downstream South of Kapiolani Blvd. Off 

to existing CB at Waiaka Road Sta. 1+10± Rt.

to existing CB at Waiaka Road Sta. 7+54± Lt.

to existing CB at Waiaka Road Sta. 7+69± Rt.

sheet flow to existing CB at start of Vineyard Blvd. Off 

sheet flow south of Punahou St. and Bingham St. 

to existing CB at McCully St. Sta. 1+89± Rt.

to existing CB at McCully St. Sta. 8+91± Rt.

sheet flow to Dole St.

to existing CB at Metcalf St. Sta. 9+25± Lt.

to existing CB at Waiaka Road Sta. 1+02± Lt.

to existing CB at McCully St. Sta. 2+48± Lt.

to existing CB at McCully St. Sta. 3+66± Lt.



Interstate Route H-1 Resurfacing
Miller Pedestrian Overpass to Kapiolani Interchange

Federal- Aid Project No. H1IJK-01-17M

PROPOSED CONDITION RUNOFF:

I50yr = 8.77 in/hr

Area ID Area (acres) Weighted C Q50yr (ft
3
/s)

P1 0.22 0.90 1.736

P2 0.26 0.90 2.052

P3 0.57 0.90 4.499

P4 0.36 0.90 2.841

P5 0.48 0.76 3.199

P6 0.86 0.90 6.788

P7 0.08 0.90 0.631

P8 0.03 0.86 0.226

P9 0.36 0.90 2.841

P10 0.32 0.90 2.526

P11 0.24 0.90 1.894

P12 0.66 0.90 5.209

P13 0.13 0.83 0.946

P14 0.19 0.90 1.500

P15 0.82 0.85 6.113

P16 0.54 0.90 4.262

P17 0.56 0.90 4.420

P18 1.81 0.80 12.699

P19 0.48 0.90 3.789

P20 0.60 0.90 4.736

P21 0.73 0.90 5.762

P22 1.26 0.90 9.945

P23 1.67 0.90 13.181

P24 0.25 0.90 1.973

P25 0.11 0.90 0.868

P26 0.11 0.90 0.868

P27 0.30 0.90 2.368

P28 0.46 0.90 3.631

P29 0.68 0.90 5.367

P30 0.17 0.90 1.342

P31 0.24 0.90 1.894

P32 0.10 0.81 0.710

P33 0.68 0.76 4.532

P34 0.46 0.90 3.631

P35 0.61 0.90 4.815

P36 0.52 0.90 4.104

P37 0.49 0.90 3.868

P38 0.36 0.90 2.841

P39 0.77 0.90 6.078

P40 0.42 0.90 3.315

P41 0.71 0.90 5.604 to existing DI at H-1 Sta. 246+08± WB

to existing DI at H-1 Sta. 230+06± EB

to existing DI at H-1 Sta. 234+17± WB

to existing CB at H-1 Sta. 234+66± EB

to existing DI at H-1 Sta. 240+68± WB

to existing DI at H-1 Sta. 240+34± Punahou St. Off Ramp

to existing DI at H-1 Sta. 245+71± WB

to existing CB at H-1 Sta. 227+96± WB

to existing DI at H-1 Sta. 227+25± EB

to existing DI at H-1 Sta. 228+25± EB

to existing CB at Lunalilo St. Sta. 59+74±

to existing CB at Lunalilo St. Sta. 60+67±

to existing DI at H-1 Sta. 230+51± WB

to existing DI at H-1 Sta. 222+99± EB

to existing CB at Piikoi St. On Ramp Sta. 16+60±

to existing DI at H-1 Sta. 220+93± WB

to existing DI at H-1 Sta. 221+93± WB

to existing CB at H-1 Sta. 224+75± WB

to existing DI at H-1 Sta. 225+98± EB

to existing DI at H-1 Sta. 195+24± WB

to existing DI at Ward Ave On Ramp Sta. 3+83±

to existing DI at H-1 Sta. 199+24± WB

to existing CB at H-1 Sta. 202+47± WB

to existing CB at H-1 Sta. 202+48± EB

to existing DI at H-1 Sta. 219+93± WB

to existing DI at H-1 Sta. 188+00± EB

to existing DI at Vineyard Blvd. Off Ramp Sta. 169+54±

to existing DI at H-1 Sta. 188+75± EB

to existing DI at H-1 Sta. 190+19± EB

to existing CB at H-1 Sta. 191+03± EB

to existing DI at H-1 Sta. 191+01± WB

to existing CB at Kinau St. Off Ramp Sta. 4+61±

to existing DI at H-1 Sta. 187+59± WB

to existing DI at H-1 Sta. 180+25± EB

to exsting CB downstream of Kinau St. Off Ramp

to existing DI at H-1 Sta. 183+47± EB

to existing DI at H-1 Sta. 186+00± EB

50 yr Runoff Quantities (Proposed Condition)

Dischard Points

to existing DI at H-1 Sta. 174+49± WB

to existing CB at H-1 Sta. 174+49± EB

to existing DI at H-1 Sta. 179+27± WB

to existing DI at H-1 Sta. 179+30± EB



Interstate Route H-1 Resurfacing
Miller Pedestrian Overpass to Kapiolani Interchange

Federal- Aid Project No. H1IJK-01-17M

P42 1.15 0.90 9.077

P43
0.26 0.90 2.052

P44 0.26 0.80 1.824

P45 0.03 0.90 0.237

P46 0.09 0.89 0.702

P47 0.79 0.79 5.473

P48 0.08 0.90 0.631

P49 0.49 0.90 3.868

P50 0.53 0.90 4.183

P51 0.77 0.73 4.930

P52 0.77 0.90 6.078

P53 0.71 0.90 5.604

P54 0.28 0.76 1.866

P55 0.43 0.81 3.055

P56 0.21 0.90 1.658

P57 0.87 0.88 6.714

P58 0.74 0.90 5.841

P59 0.69 0.90 5.446

P60 0.40 0.84 2.947

P61 0.40 0.90 3.157

P62 0.62 0.90 4.894

P63 0.30 0.90 2.368

P64 0.27 0.90 2.131

P65 0.58 0.90 4.578

P66 0.20 0.82 1.438

P67 0.21 0.82 1.510

P68 0.77 0.90 6.078

P69 0.16 0.81 1.137

P70 0.61 0.85 4.547

P71 0.40 0.70 2.456

P72 0.27 0.78 1.847

P73 0.50 0.90 3.947

P74 0.43 0.90 3.394

P75 0.28 0.76 1.866

P76 0.46 0.90 3.631

P77 0.10 0.90 0.789

P78 0.42 0.90 3.315

P79 1.06 0.47 4.369

P80 0.32 0.67 1.880

P81 0.27 0.30 0.710

P82 0.35 0.90 2.763

P83 0.46 0.90 3.631

P84 1.04 0.53 4.834

P85 2.01 0.42 7.404

to existing CB at H-1 Sta. 18+47± EB

to existing CB at University Ave. Off Ramp "U-3" Sta. 

to existing CB at University Ave. On Ramp "U-6" Sta. 

to existing DI at H-1 Sta. 10+25± EB

to existing CB at University Ave. On Ramp "U-1" Sta. 

to existing CB at University Ave. On Ramp "U-1" Sta. 

to existing CB at University Ave. On Ramp "U-8" Sta. 

sheet flow to University Ave.

to existing CB at H-1 Sta. 18+04± WB

to existing CB along Wilder Avenue before the Off Ramp

to existing CB along Wilder Ave. Sta. 3+10±

to existing CB at H-1 6+36± WB

to existing DI at H-1 6+45± EB

to existing CB along Wilder Ave. Sta. 6+21±

to existing DI at H-1 Sta. 10+33± WB

to existing DI at H-1 Sta. 2+67± EB

to existing CB at Bingham St. Sta. 31+93±

to existing CB at Bingham St. Sta. 35+28±

to existing DI at H-1 Sta. 2+51± WB

to existing CB at Bingham St. Sta. 36+63±

to existing CB at Bingham St. Sta. 39+40±

to existing CB at H-1 Sta. 274+58± EB

to existing CB at Bingham St. Sta. 29+40±

to existing DI at H-1 Sta. 274+58± WB

to existing DI at H-1 Sta. 277+56± WB

to existing CB at H-1 Sta. 277+11± EB

to existing CB at H-1 279+39± EB

to existing DI at H-1 Sta. 263+73± EB

sheet flows to Artesian St.

to existing CB at Bingham St. Sta. 19+46±

to existing DI at H-1 Sta. 264+63± WB

to existing CB at Bingham St. Sta. 24+31±

to existing CB at H-1 Sta. 271+20± WB

sheet flows to Alexander St. and eventually to existing 

CBs at S Beretania St. Intersection

to existing CB at H-1 Sta. 251+71± WB

to existing CB at Metcalf St. Sta. 0+15±

to existing CB at H-1 Sta. 257+25± EB

to existing CB at Metcalf St. Sta. 6+98±

to existing CB at H-1 Sta. 262+70± WB

to existing DI at H-1 Sta. 245+89± EB

to existing CB further South of Punahou St. at existing 

hospital driveway

to existing CB Punahou St. On Ramp Sta. 240+93±

to existing CB Punahou St. On Ramp Sta. 244+77±

to existing CB further down South of Punahou St. at 

existing church driveway



Interstate Route H-1 Resurfacing
Miller Pedestrian Overpass to Kapiolani Interchange

Federal- Aid Project No. H1IJK-01-17M

P86 0.50 0.71 3.113

P87 0.35 0.90 2.763

P88 0.33 0.90 2.605

P89 0.42 0.90 3.315

P90 0.46 0.90 3.631

P91 0.32 0.90 2.526

P92 0.26 0.90 2.052

P93 0.23 0.90 1.815

P94 0.97 0.66 5.615

P95 0.29 0.39 0.992

P96 0.57 0.90 4.499

P97 0.33 0.90 2.605

P98 0.37 0.70 2.271

P99 0.90 0.90 7.104

P100 0.39 0.82 2.805

P101 0.30 0.90 2.368

P102 0.31 0.90 2.447

P103 0.16 0.90 1.263

P104 0.05 0.90 0.395

P105 0.44 0.90 3.473

P106 0.08 0.90 0.631

P107 0.17 0.90 1.342

P108 0.23 0.89 1.795

P109 0.19 0.90 1.500

P110 0.05 0.89 0.390

P111 0.42 0.90 3.315

P112 0.21 0.90 1.658

P113 0.55 0.89 4.293

P114 0.10 0.73 0.640

P115 0.09 0.76 0.600

P116 0.11 0.88 0.849

P117 0.14 0.89 1.093

P118 0.35 0.86 2.640

P119 0.29 0.78 1.984

P120 0.10 0.86 0.754

P121 0.62 0.87 4.731

P122 0.15 0.90 1.184

P123 0.24 0.83 1.747

P124 0.13 0.87 0.992

P125 0.05 0.86 0.377

P126 0.13 0.88 1.003

P127 0.04 0.90 0.316

P128 0.02 0.90 0.158

to existing CB at Lunalilo St. Sta. 56+46± Lt.

to existing CB at Lunalilo St. Sta. 57+22± Lt.

sheet flow to South Beretania Street

sheet flow to South Beretania Street

to existing CB South of the Lunalilo St. and Pensacola St. 

to existing CB at Lunalilo St. Sta. 46+01± Lt.

to existing CB at Lunalilo St. Sta. 53+02± Lt.

to existing CB South of the Lunalilo St. and Piikoi St. 

to existing CB at Lunalilo St. Sta. 54+02± Lt.

to existing CB at Piikoi Service Rd. Sta. 14+94± Rt.

to existing CB at Keeaumoku St. Sta. 12+76± Rt.

to existing CB at Lunalilo St. Sta. 67+80± Lt.

to existing CB at Lunalilo St. Sta. 68+91± Lt.

to existing CB at Lunalilo St. Sta. 70+13± Lt.

to existing CB at Keeaumoku St. Sta. 14+02± Lt.

to existing CB at Lunalilo St. Sta. 45+80± Lt.

to existing CB further down South of Ward St. at Kinao 

St. intersection

to existing DI further down Kinalau Place

to existing CB further down South of Ward St. at Kinao 

St. intersection

to existing CB at Ward Ave. Sta. 2+67± Lt.

to existing CB further down South of Keeaumoku St. at 

Kinao St. intersection

to existing CB on a parcking lot North of Keeaummoku 

overpass

to existing CB at H-1 Sta. 37+78± EB (King St. On Ramp)

to existing CB at Old Waiale Road Off Ramp Sta. 8+90± Lt.

to existing CB at H-1 Sta. 43+42± WB

to existing CB at H-1 Sta. 45+53± WB

to existing CB at H-1 Sta. 41+42± EB

to existing DI at H-1 Sta. 44+76± EB (Kapiolani Bvld. On 

to existing CB at H-1 Sta. 31+01± EB

to existing CB at H-1 Sta. 33+58± WB

to existing CB at H-1 Sta. 33+20± EB

to existing CB at H-1 Sta. 34+19± EB

to existing CB at H-1 Sta. 36+43± WB

to existing CB at H-1 Sta. 36+00± EB

to existing DI at H-1 Sta. 24+37± WB

to existing CB at H-1 Sta. 27+04± EB

to existing DI at H-1 Sta. 27+04± WB

to existing CB at H-1 Sta. 28+99± WB

to existing CB at H-1 Sta. 29+02± EB

to existing CB at Old Waialae Rd. On Ramp T Sta. 7+31±

to existing CB at University Ave. Off Ramp "U-5" Sta. 

to existing DI at H-1 Sta. 20+80± WB

to existing DI at H-1 Sta. 22+89± EB



Interstate Route H-1 Resurfacing
Miller Pedestrian Overpass to Kapiolani Interchange

Federal- Aid Project No. H1IJK-01-17M

P129 0.05 0.90 0.395

P130 0.10 0.90 0.789

P131 0.18 0.90 1.421

P132 0.26 0.90 2.052

P133 0.28 0.85 2.087

P134 0.14 0.79 0.970

P135 0.25 0.85 1.864

P136 0.38 0.72 2.399

P137 0.15 0.87 1.144

P138 0.18 0.75 1.184

P139 0.30 0.90 2.368

P140 0.16 0.90 1.263

P141 0.17 0.90 1.342

P142 0.19 0.90 1.500

P143 0.03 0.90 0.237

TOTAL 423.128 ft
3
/s

sheet flow downstream South of Kapiolani Blvd. Off 

to existing CB at Waiaka Road Sta. 7+54± Lt.

to existing CB at Waiaka Road Sta. 7+69± Rt.

sheet flow to existing CB at start of Vineyard Blvd. Off 

sheet flow south of Punahou St. and Bingham St. 

sheet flow downstream South of Old Waialae Road 

sheet flow downstream South of Kapiolani Blvd. Off 

to existing CB at McCully St. Sta. 1+89± Rt.

to existing CB at McCully St. Sta. 8+91± Rt.

sheet flow to Dole St.

to existing CB at Metcalf St. Sta. 9+25± Lt.

to existing CB at Waiaka Road Sta. 1+02± Lt.

to existing CB at Waiaka Road Sta. 1+10± Rt.

to existing CB at McCully St. Sta. 2+48± Lt.

to existing CB at McCully St. Sta. 3+66± Lt.
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Designer: MPL

Date: 10-Jun-20

Location Drainage Longest Average Time of Design Rainfall Correction Runoff Q Discharge to:

Area Distance Slope Conc Inten-25y Factor Coeff. 10-yr

ac ft % min in/hr cfs

PRE-DEVELOPMENT CONDITION  

A1 0.20 0.20 150.00 7.00 11.75 2.79 2.20 0.15 0.19 Existing Grassed Area

A2 0.86 0.86 300.00 2.00 25.50 2.79 1.60 0.15 0.58 Existing Grassed Area

Total 1.06 PRE-DEVELOPEMT FLOW 0.76

POST-DEVELOPMENT CONDITION

A1 0.20 0.20 150.00 7.00 11.75 2.79 2.20 0.15 0.19 Existing Grassed Area

A2 0.86 0.86 300.00 2.00 25.50 2.79 1.60 0.15 0.58 Existing Grassed Area

Total 1.06 POST-DEVELOPEMT FLOW 0.76

NET INCREASE POST-DEVELOPEMT 0.00

Drainage Area = Area of subbasin (acre)

Longest Distance = Longest travel path of water runoff in subbasin (feet)

Elevation High = Highest elevation point in subbasin (feet)

Elevation Low = Lowest elevation point in subbasin (feet)

Slope (S) = Average slope in subbasin determined from high/low elevation and longest distance (feet/feet)

Time of Concentration (Tc) = Based on Plate 3

Rainfall Intensityr = Based on Plate 4

I Hr Rainfall Intensity (I) = Based on Plate 1 (10 years)

Runoff Coefficient (C) = based on Correction Factor (CF) Table 2

Discharge (Q) = C x I x CF x A (cfs)

PEAK FLOW CALCULATIONS

Interstate Route H-1 Resurfacing - Miller Ped Overpass to Kapiolani Interchange

Calculated Pre-Development and Post-Development Flow Rates



OF SHEETS

FED. ROAD
DIST. NO.

FED. AID
PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

SHEET No.

STATE

HAW.HAWAII

21

A1
Area = 0.20 ac
Q25=0.19 cfs

A2
Area = 0.86 ac
Q25=0.58 cfs

Existing and Proposed Areas for
Staging and Storage Areas



CF= 2.20

CF= 1.60


